Development of polycystic ovary syndrome: involvement of genetic and environmental factors.
We have recently proposed that polycystic ovary syndrome (PCOS) has its origin in fetal life. This hypothesis is based on data from animal models (rhesus monkey or sheep that have been exposed prenatally to high doses of androgen) and is supported by clinical studies. It is suggested that, in human females, exposure to excess androgen, at any stage from fetal development of the ovary to the onset of puberty, leads to many of the characteristic features of PCOS, including abnormalities of luteinizing hormone secretion and insulin resistance. It is likely that, in humans with PCOS, the development of the PCOS phenotype results primarily from a genetic predisposition for the fetal ovary to hypersecrete androgen. At present, it is unclear whether the maternal environment directly influences the development of PCOS in the offspring. Maternal androgen excess is unlikely to affect the fetus, because the placenta presents an effective barrier, but metabolic disturbances during pregnancy could affect development of the syndrome in the fetus. In postnatal life, the natural history of PCOS can be further modified by factors affecting insulin secretion and/or action, most importantly, nutrition. We now have evidence for a disorder of early follicular development in the polycystic ovary that is consistent with an increased population of primordial follicles in the fetal ovary. It remains to be determined whether this phenomenon is the cause or the effect of increased exposure to androgen within the ovary. PCOS is the commonest endocrine disorder in women. It is not only a very prevalent cause of anovulatory infertility, menstrual disturbances and hirsutism, but it is also a major risk factor for the development of type 2 diabetes mellitus in later life. The aetiology of the syndrome remains uncertain but there is increasing evidence for a genetic basis. PCOS very often becomes clinically manifest during adolescence with maturation of the hypothalamic-pituitary-ovarian axis but the genesis of the syndrome may be during very early development - perhaps even in utero. In this review, this hypothesis is explored in the light of clinical, biochemical and genetic research.